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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
emitting type semiconductor laser with high efficiency 
and superior reliability and its manufacturing method 
with simple productive steps. 

SOLUTION: A ll-VI group compound semiconductor 
epitaxial layer is embedded partly in a resonator of the 
surface emitting type semiconductor laser. An optical 
out-going side reflective mirror is composed of a 
complex multi-layer film mirror, in which a first lll-V 
group compound semiconductor layer and a second lll-V 
group compound semiconductor layer with different 
reflectivity are mutually laminated, and an annular 
metallic electrode having a light out-going opening is 
formed on the second semiconductor layer. At the same 
time, a third dielectric layer and a fourth dielectric 
layer with different reflectivity are mutually laminated 
at the light out-going opening. As a result, the 
reflectivity of the resonator under the electrode can be 
increased, and the light multiple reflection of the 
resonator is not decreased, so the surface emitting type 



semiconductor laser with high efficiency can be provided. 
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[006 1] <3>*<?M. Z.<W?->£~?X?t,ZlX. 
c F 4 x -y f-y^^fc Lft^Stt^f *yx - y f- 

>^(RIE) £ffU (3 12) Si0 2 Jl&^Sf 

mzmwtizftixmmwmm~>tz 013) u 

VX h fc ( 3 1 2 ) S i 0 2 Mfci: §^-y#ffr&T" 
** (H6 (b) ) . 

[0062] ©j^WC, CKOSH/SrfJS^I^ft ( 3 1 
3) U-S^hSrVX^fcLT, RIBEJ£*JHwc % ft 

&8f&tzim<?)mm<mii (307 > p sa 1 „. , 

Ga,, 5 As^77 HJl^^T, x-yf-y^ffd 
(06 (c) ) . zcom. *l«T1i, x 7 fy/# 

1 0-«Torr, TyX^lH IW±4 0 0 V, X-yf- 
f*Tj0B±-W)>f *>*80ftK4 OO/^A/cmM 

[0063] (307) P IA1 0 . 5 

G a o . 5 A s 9 5 -y Ojt *4 T" U>X -y f - V ? 

*>$\ mmmmmmymmm^zLx. mmn 
^m-^mmmumzimx^ s i 3 

tbX'foh, 

l 0 0 6 4 ] 4ft, Wx* h t LTM3:ffl!Jffi£*Hft 
(3 13) WtthfcttJBU x-yf-y^^rffi 

ittx 7 ^y^'wmi.zn vxmmzA t*-i,« 

taut tTX «y f - y ^fcfrfc 5 R I B E ^ £ fc 

lizt f) , mi* (320) mMZ. lldil* 
(314) ^HBI-C^HtS-fr* £ ktfTZ &ktl>lz. 

mmm^ftu-^<mtfo±izm%mmmm 



[00 6 5] ®Jfct s £0(307) plAl,, 5 Ga 

mz^ MBEiS^S^aMOCVDS^i'ti 
0. (3 0 9) ZnS 0 . 0S Se,.94*£«fc&*J&g3 

(H6 (d) ) . 
[0066] (3 12) SiO 2 Jifc^<0± 

fcrSfc^ShSMfcOZ n S S e SJfcSU SEUT, ( 3 

ffits^yx v-c^-r s„ io^ffifc (3io) ps 

«Sffitaj»p*aj{t4 (H6 (e) > . ££t\ ajw 
»o ( 3 1 o) pm^-s v?mmi* & ( 3 2 0 > % 
3»# (308) 3^ tws «t 3 ions 

[0067] ®^<0f£, ffi|fn<0±fc«3 i a \Z2^T 
0(311) SiO t /a-SiaWMMMS$5-£ 

m^b-A^#ti mmh. $ & £ ( 3 0 2 ) nl 

GaAslfiifc(301) nM3f-S-y^mffi^» 

(H6 (f ) ) . ^LT. fiftfc. N 2 SHM+ 
T% 4 0 0°CcOTo-fy^fi : d. 
[0068] ££T\ (300)¥*ftl^- 
■mtZ n S 0 . 06 S e 0 . 94 T^a^i ( 3 1 4 ) 4« 
»±fcfc (311) R**^«KS5-tfl«f 4£fc 

*«»JSS#ls Lft^T. (314) #«»tfcflJt* 

h(OX\ (320) «3fca5<OfiffltH)tlLft«3efc 
5. 

[0069] jy±<DJ:3fc. H5fc^tfcJ: 5 * ( 3 2 

o ) wtmm-itz ooo) H^jia^wicu— y t 

[0070] £C7)J; ^ t^jSLft*SQt«<0 (300) 

S 0 .o 6 Seo.94»&*IGQjy±<OiH)i£3rU (30 
9 ) ffi^*«^0^«e<0Wlj6«£fe*Vvt«) % 

Whxmfcim&ims&tih. ttz. (209) 
[0071] tft, *«j5S0ijct) ( 3 0 0 ) mmt^mft 

V— TCJ±Z n S 0 . 0 6 S e 0 . Mt^UWLWf (314) 
(311) iWft£«R55-£flijfcf * 
£ i: t LftOT, %3lM|{W*a*Lfc««fc tSy©aSHS 
«i*«^§fL, i^t. (314) ^S»tmft3K 
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ox' (320) %m<7)mmmiK?mt%z . 

C0072] (2)H»J4~6 
^*tW4~6tt. H7 ( a ) fcjfrf i 3 fc. (431) 

ftaatpt (430) b**s»«:safcM-e* 

s. 

[0073] ^ftwtii. (431) afcaatntaa* 

mZco (430) fiffl>-7 Mtt£tt. *0_tfc ( 4 1 

i ) immmm s .r fc fci 9 . (43 

1 ) *aj«p^Tt?fefet4jeffia(©s©awHs^*3E 
(4 1 1 ) sw**jgass5-oK»BB*. 

(410) Plbf-S -y 9%3tf/ymffi (16) ««R 
[00 74] <l*tfcj;>9. H7 (b) fc^idfc. 

(431) %mum\z%<k-$hi&i:foofm^ 
1 1 . ( 4 1 o ) P g*- s „ ^*a^Ttjfi4-r*s 

4SftO»-S A 2 #5p L < «4±Jg§g|*lf;:4i t 

h fcitmm s £ t #t & . « 
[0075] o^effi^ vmmmmt l 
t <?>mmx<nmmmmx'* & ztamt 

frt>X'fo&. 

[ 0 0 7 6 ] Jgfc . i ")ttffi**ft < , fl«tt<0«t,%¥» 
*t/-ifS:^-r«.^fc(i. (430) ffiffly? h/f 

ffc&mzm^&ztmtLw z^mz^ 200 
its. 

[0 0 7 7] (a)^Jfe«4 

m^yhmmvtLx. mmmtm. 

mtiST^yrx^jay (&T. a-s i fcfjrf 

S ) £fflV^£^«jT'& 9 . 08 ( a ) ~ < e ) 

[0 0 78] #£ft0ftt, »£M2t£>Vvc. ¥ 
7-frt>%& (204) ^KSM^JIR 
S^-S-f^t&fU^fc. Sffl^7M^|g(tT. V> 
?'««plbj--$ v^«K)#fttJ: >9£ 
Mfc-fl>fc<9T£>&„ ftoT, 08fcfi. 04 (e) fc 

[ 0 0 7 9 ] J£CK *»M«^feJ:VStIS^ 

B8(a)-(e)fc U^TKW«. 
[0 0 80] ©S-f. (4 10)pjg*-S,;tS* 

fML (431) %mn*mm& (as ( a > > . 

(433) l^** hT. fiffl>-7 h«*jWW-*«*k> 



s#fc. (431) #as» p-wsaj-*-* ± 3 fc^-V 

&¥&sfc$h (08 (b) ) „ 

[0081] ©&fc. (43 0)fi|y7Hi«a 
-Sit. 0fe«OJWPdOffStEBaRti£^*fflV^T 
^»-fl> (08 (c) ) . m*>- Z<?)1£t£ffijfcf& (4 

1 1 ) Rtf&JHts y-comtm^. ( 4 1 0 ) P m 

$~ S >y ? WK)|*i»<tyRSR3ffifc il] fcffilfcijf s J: 
(4 30) 4fcffly7hJISjg^-S. ,I<Di§ 
R0fc*rfJ:dfc. ¥3WWfcJ:tfpgtf-$"y? 
««0Xt<>>»& ^-f . ( 4 3 3 ) l- v** h o_Lfc: fc a - 
Si*^$tiSC:i:fc5rS 0 

[0082] ®mz. zcr>%±. m*>. nt^x-^m, 
mzA^ray ( 4 1 1 ) s i o 2 / a - s i mmmm 

(08(d)). ioJ^fc**!; 

[0083] ®mz. ztii 7* h >«teA*ai^faas 

»*HDiTU7h*7't&. flP*>. (433) 

tjitf. icow^'x Ko±t«a»sfut (4 3 0 ) m 

(4 1 1) BW#£*l|$5-£ij7h*7 
fciO^L. ^-CO^ (402) nlGaAsStf 

( 4 0 1 ) nit- $ -y ^«ff (08 
(e) > . Mmz^ N 2 mmWFX\ 4 0 0°CCOTVJ 

[0084] &±cr>xmz£ "9.08(e) t^tJ; 3 
fc. (43 1)3fiaj«P<0±ts (430)fiffly7h 

(4 1 1 ) imftmm$7~tm>wj 
^tvkm&ffiiman s & ; t « . 

i<0«^, (430) fiffii/7 4-&< t 

t» ( 4 3 1 ) 3eaatPrtt**iHr j: < s i 3 

fc. (41 0) pM^-$-y?m®£«3J:3&fitelT' 

*oTtj:v^u a^Tfc (431) ftaatPrtto* 

#S^-S«JfC*-9TfcJ;V\ 

[0085] ST. ^mmX'\±. (430)fiffli.7 
hmvmtLX. a-Si*«ffiLTV^4. a-Si 
Officii. (430) fiffii.7 h««OTfcJgjfiS^S 

(408) piAl,. 15 Ga 0 . 85 As3^?Mfli 
W*titKWjfiV\ it. a-Siii. 78 0nm#ifi 

7 0nmimX-<7Mmm^^\ ft,t, ;co« 

«t<o5h™»s- fc I.- Hf tttffl 2tiz, m 
is7}-m<Dtfmbix]m%i><7)t%z>. 

1 0 0 8 6 ] a - S i VQRifHffltfv^^ 
fC. BOfetTt ± dfc. (430) fiffl^7 hJi^»« 
fc^tT. mtfrfaT (411) 

h<r>x\ Tn-kxmmiz%t,-fxmm-% 

^-ifWtt<0|aj_h^^ 0§ £ fc fr'T -# * . 
[0087]Mfc. a-Si^fifUc (430)fiffi 
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flivvfc y 7 h;t7ft£J:&;\-?--y^5rtgk&.S>. 

[ 0 0 8 8 ] $ri$, *»0lJ<7)fiffi^7 hJitffifflSft 
&S§mffcfffik LTfis a - S i £|$<i>-f s S i x N 
y. Ti0 2 , Ce0 2s ZnSSe, GaAs, CdS 

[0089] Witf. SixNy, Ti0 2 , CeO 
2 ti. ISIELfca-S i ifBJ£t«HT3E©lR 

(408) P^A l 0 . l6 Ga 0 . 86 As3y*;7hjfkJffi 

Sf^ttisasa^. Sot, *^wjio{iffl^7Mi: 

UTffil&kOk&l.,, 2 0 OrOTcD&KfcT 

j&k $ £ t *t«r»rft * fc«> , mia l*: y 7 h *7 

[0 0 9 0] £fl|C*tU ZnSSe. GaAs, Cd 
SB, 2 0 0mFtf>il«fcT«*3-*4£fcjWL, 
K SHT. JfeRORNc (433) WJxVimSLX 
L4v\ l>7h^-7ffi^fflV^TA^-^y^f-SvIf:(i 

s i fcit^T, i y )^\^mx'%WRm.m^j:< . 

«i» 7 8 0 nmfc&ViTO%M&^2:X,£%VijS-? 
[0091] Mi3C, effli/7 HW-;^ 
*mfc*tLTH\ 09 ( a ) — ( e ) fcijsrflEeigfc 

«fc <K K^'fX.yf^lSffl^tflOA^--^ 

[00 9 2] (D*-f. (4 1 0) P m*~$-y?nm$: 

m&t (431) *aatn*BBf-j3ta (89(a)). 

MOCVDS. MBEftSfflUt, ZnSSe, G a A 
s«&»£3:4 (4 3 0)ffifflv7Hl£ % JJrfeoBWd 

* (09 (b) ) . 

[0093] Ofcfc. x-y^y^^ffV^cvmWf-cO 
ffiWfc, (435) l^* h (09 

(c) ) . 

too94]®&fc. pjjx.v+yym&mwc^ 

(4 3 0) S|y7M^x./f^tS (09 

(d) ) . 

[0 0 9 5] ©&(C. (43 3) U^htJttftU * 
^f*. ^WftU- •F<0£ffl{C4"WD ( 4 1 1 ) S i O 
,/a-Si|Wf|^Ji||59-tlHW* (09 

(e) ) . 

[0096] Ztl£T±h>to£JjhMmm 



KteftlJlT U 7 Kt7 U (402) nlGa 

a s Mit (401) nit- s v vwskmtth 

(09 ( f ) ) . N 2 »H^TT\ 4 0 0'CO 

7n>f y^Hrd. 
[0097] (b)HJfe0"J5 

MBE)£. MOCVDSf^ffll,^, 

»T* 0. Bl0(a)-(c) fcii. *3QfcWfcff * 

f «Mitlgo|frffi0*%§tLl, . 
[ 0 0 9 8 ] 3rfc\ mIBOSI»J4 k H«|fc. 0 1 0 £ 

[ o o 9 9 ] jjit. **J»ofl§ jfcis J:y»3Siri6to 

[oioo] aji-f . *mmm. (5io) P m 
-5 -y^m^^u (531) xmnzmirt:® 

(01 0(a)). MBES, MOCVDi£ftk£fflV> 

(53 0) fiffli-7 hJl£»£-f .g, (01 0 (b) ) . 
W*>. Jt&fWKiS. mtl£4 0 orfilTT^ffcji^ 
£^fl^*S.I!.*tfc£flivv^ 3fc£SS*Effifc:. (50 
8) pIA lo.i5Ga 0 . 85 Asny^^hJii;[5ltl§)3S 
<9¥gftl£^j£U (530) ffiffii-7 hJIk 

[oioi] m<v&. (53i) ^ajifPio±s:ad 

XotZ. 2^TC0(5 1 1 ) S i 0 2 /a-S i CKffc 

(502) nSGaAsfflRfflfc (50 1) nS*-5 
y^»fi&3MH-4 (01 0 ( c ) ) . ^LT. Aft 
fc> N 2 #HJii4j-e. 4 0 0'COTn>f y^fif3 c 

[0102]«SMfcJ:Wf. ( 5 3 0 ) ftffl>-7 h 
-?-<7)Tfc&& (508) piAl 0 . 16 Ga 0 . S5 A 
s3^?hJf£gj£«£«-kt::J;9ffM?£. £ 
tlt>m-tt®xmf&i-& Z k #T'# S £ k k sfirs . & 
oT. (530)fiffl^7hSt (508) pSAI 

£«0M*, (5 30)ffiffl^7hJlS#ALfc£ 
k tc «fc s l^-i^'-^ttco^b^ {3 k l ztm-tt ; k *i 

. ffi^/ltttlco^^k— tf' &ffifJfc-C# & £ k t * 
[0103)4*:. £OJ|£SWMi«PfjS^Sfi= aiS 

^. MBES. MOCVDSM^T. fS&yfXha 

-&mx"mmdmfflxz&. u^x. (531)* 

tBftfPcOTk (510) pS*-5 -y^«i<0Tfct* 
KWdSiawrsifcj&fiinBi:^. £<^SjR s 
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[0 104] (c)H»J6 

Lfc&ftWC* 0,011 ( a ) ~ ( e ) fc|4, *£ft 
[0 1 0 5] &i>, Mfi^HJfi^. 5fcH*t. HI 

[ o i o 6 ] ar. ^mmmmmxumm-m^ 

[0107] CD* "f . (610) p®* 

-s ■y^iffi^^L (631) ±mumntzr± 
011(a)), x^y-a-YmffmftjmziL*) . 

J5rS*>BWdfc2rS«fc3fc. df'J-fSK, PMMA^ 

tfwma^fc* (630) vm*. ¥m#is 

— f<0^Hfc»«-f4 (II 1(b)). 

[0108] ®mz, (610) pm^-s v?wsLk 

^ ( 6 3 0 ) im*>7 hMZ. »>X.y hX-yf-y^at 
(± K?-f X -y ^fc J f)x, f->-^LT . (630) 
Vm<r)rt9~->-yZ'fto (HI 1 (c) ) . 
l0 109j®JKfc; (633) W*h£»£U * 

<m. ¥mms--?cr>±m\,z a ^tco (6in sio 

2 /a-Si!8«tt£«R$5-£3iaH-$ (011 
(e) ) . 

[0 1 1 0] £*i*T-fch>1KfcAfijBW»S 
M£lMlX\)yh*7l^ %<m.^ (602) nlGa 
AsISIC (601) ng:*-$ <y ?*ff£S»-r* 

(aii(f)). n 2 nm%-fx\ 4 o o°c 

[ 0 1 1 1 ] *£jfiH£ iftBr N (63 0)fiffi^7h 

[ 0 1 1 2 ] 4fc, i£fci»J%#y-f s K, PMMA 
Mz.i£8 7 0 nmlZ$5^XC0%M.Wt>n3.tA,t'%\,\ £ 

fc<Ofc=5rS. fiU JJBLfc#»J>f SH. PMMAJJW. 
^ffiiffiTO o T , i!«5r < k t> , ( 1 ) 

** i/cawc** ( 2 ) m*&Ttzb&*&m 

[0113] (d) im^yhm^mm dcomm 
^mt^mmm^zmimmmm^m. m 



<m9.*mmiz&~>xmkthi*<r>x'hh. ^t, <a 
misyhmcowmdtt. mm. 
t )zix*%nbxfflm?>zkm£U\ wt, i<o# 

££012 (a), ( b ) £ffl^Ti&BJlTM> . 0 
1 2T1i, |g|taaR* s m= 1 ( 1/2 ) <0«£fcovvt 

[ o 1 1 4 ] t-r s mmm. mi^y n^i>i 
t. 012 (a) fct±. ztmsmn-Mmztix 

<7>ftft<7)t A , pi*- 5 -y ?mfer>T<7);&£}& 
OfcK^t-? A 2 #S£T'£= a . 
[0115]ftt, 012 (b) C*fJ:-3t. Rffift 

[0116] L,=mXA, 
[0 117] L 2 = mXA 2 

* lt, ^col, t l^a Limmm^Mcomt^- 

[0 118] AL = L 2 -Lj 
[0 119] d=AL/n 

J&s, &±<7>ZoliZlxm>Z>tit:mdk%2>£olz. 

[0 12 0] imi/yhWmSgdZgfcLXffl 
•TCS^v^, *&v^i. J;i9i^»m:Jl)Id«W 

[0121] in*,, m^M«» i>^m^y vm*w 

EDT^WH^OfcKA,, A 2 ^fflg^S„ -ft 
T, TEfcjftSfci?). m.%.-t^mmk<7)£Ad 

(A 1 fcA 2 A^L<-tSfc«xOAd) ^^J6I> 0 

[0122] Ad = mx (Aj-Aj)/!! 
-f-LT. iWA d ZM&Tzi-ky.izy j-\ij<Z < y ?i 
T, i^AddJOtSrSidt, Mffdorn-fe^Sfeff: 

[ o i 2 3 ] =5r*5. A«-^»^irr<oKii»offiffl 
=yy h ^ t , ?(^*^ u-^s^-i. *%^jsrffit ± 

iOffl^ffiJ:'?, 
#AL, iJiVfiffi^7b)Ic0j«/fd^i5lKLT, ffiff 

d coMffli^fi-s zki> *imx-h $> . 



[ 0 1 2 4 ] 49t!ffiUJB»k0|(cng$iL« t 
TOT**. 

[0125] «ttf. jbi&o*saswra, Ga a i a 
f&mt & z k x'%wm^^fh z t i>x-z z> . 

[0126] ££ N i©63^«*>Z n S S e&&fc|IR6 
fZnS-ZnS e@f&^ ffico I I -VIM^ft* 
Mi.(fZ n S e^Z n S^C dTeti ±tf-e«g 

[ 0 1 2 7 ] £ . £ffcft| 1 fcfcv . «»&K#Mc 
fc LXi>^)VWn- ; J^^h)V^\yyt . 7 j<«-fL-&tifc 

■-ktottzx o s j ttL?ti<D®ih&&mmmz> zti> 

[0 128] ffiffli^Hlfc, a-Si&fc'tf>jji 
[0 1 29] 4fc, IStGaAsfctW, Si 

[0130] Sfc, »»J4~6{i. |Q(S0f2tStJCL 
fc OBHSU:**, #»3Hi£fi.fclR<!>-$\ Witf^fSW 

i fc*»5 u 7mmwtttff)¥mw\s~if*?^ mm 

[ o i 3 1 ] 4^, *?§ 0 J?£mf s^iiiittiiiyi 
^mm^-titmmm. ^<kh P m<^m# 

[ 0 1 3 2 ] 7- 
fcLTSi. liaL3t^«W0J:5(c, 3i3Mfc*f[&rf 
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[ 0 1 3 3 ] WJOS^^eM^ft^-lfcojtE 

-f. 7r?yS'J. f«7W, SHiWStt i>£< 
P3#6rS&S S £ fc fiw 3 4 Tfc&V \ 
[0134] 

-£«igfc n t*s s<o¥9^«jntfc v >mn 

h Z fc fc J 0 . 1tffiTfc¥»ffe«$ 5-^#^l> 
Jtft. «fiT<^S»«0R»sf£*i|jD3-g-4 Z j&nsjfg 
fc^DititiOftSHrtO^^m^^co^ ffigj 
*=SrHH3m***^-ir^ i fc £ . 

[0135] 4fc % *l«Bfcff 4«Ee*Jfettsv^J4> 

^WSSrfll ^-r&SltJl^fc* fc L J: fcSfc&^gfs 
1 0 1 3 6 ] *^^l»ffi^M^*^-Hf 

s*-ri.ifc^-c#§. 

[01 ] MfifiJl t!8*»4^#U— reoBflSS-*^ 
[02 ] ( a ) ~ ( f ) fc fct, Hf^j i |cRb£¥» 

[H3] *mco&2commmizmz>¥mfru— m 

IM41 (a)-(f)HC »fi^J2 

[05 ] *^Hjcom3cO»ffi0iJfci3(t§^frl^-if-o 

[06] (a)-(f ) bi>i,z. mimismh^m 

[07] (a), (b) (i s tiffin h«*fflV^5e» 

[08 ] ( a ) ~ ( e ) fc fcfc. »M4 tBBi>S^ 

lF<9g3iXg£^-fraS0T"S>.g» . 
[09] (a) - ( f ) fc&fc. fiffi^7MW\^- 

Wi5^^frIx-f-^gjixg^^-«f®0T-*§ . 
[010] (a) ~ (c) fcfcfc N 3Q|^5 

[011] (a) -(e) fctfc. H&8^6 

[012] (a), (b) fctfc. mis?YM0K» 

mn*'Ko^mz^xmm^mmmmx'hh . 

[01 3] Kftir^WftP-f-'oBrM^S-r^lIlT 
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[HI 4] (a)~{c)ti,^ yy^pi^- 

101, 201, 301, 401, 501, 601, 7 

0 1 nS^-J 7 ?li 

102, 202, 302, 402, 502, 602. 7 

02 niGaAsii 

103, 203, 303, 403, 503, 603, 7 

03 niGaAsA77Tl 

104, 114, 204, 214, 304, 315, 4 
04, 5 04, 6 04, 7 04 #fcESffi£«R 5 5 

1 05,205,405, 505, 605, 705 n 
MAl 0 . 4 Ga 0 . 6 As?7.yKjf 

106,206,406,506,606,706 p 
SGaAsffiW 

107, 207, 407, 507, 607, 707 p 
lAl M Ga M As^?7HI 

mn 

100 




[113] 



108, 208,408, 508,608,708 p 
lAljjGaj.j A.suy??hM 

109, 209, 309, 409, 509, 609, 7 
0 9 ZnS 0 . 06 Se 0 .94ffli«£^Ji 

110, 210, 310, 410, 510, 610, 7 
10 pSb)--$-y?«fi 

111, 311, 411, 511, 611, 711 m 

112, 2 12, 312 SiOJ 

113, 2 13, 3 13 UiSxh 

305 niAl 0>5 Ga M As?5yKi 

306 pIA IdsGao.gTAsSSttJi 

307 pSAl,.,Ga,. B As?9?KJI 

308 piAl 0 . 15 Ga 0 . 85 As3y;?M 
3 14 ftMM 

430, 530, 630, 730 fiffly7 hM 
431,531,631,731 *HWD 
433, 533, 633, 733 WJXh 
435 

120, 2 20, 320 fgftiS 
[02] 
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